A 5-year-old neutered female Dachshund-cross dog was presented with a 1 week history of anorexia and vomiting. Previously, heartworm disease had been diagnosed, and the dog had been treated with an adulticide (sodium caparsolate) and microfilaricide (fenthion) at 6 weeks and 1 week respectively, prior to admission. Physically, the dog was depressed, had pale mucous membranes and a dark tarry stool. The abdomen was painful when palpated. The pulse rate, temperature, and respiration rate were normal. Clinical laboratory data revealed hypochloremia, hyponatremia, lymphopenia, eosinopenia, and elevated serum lipase concentration. Survey radiographs were normal. Intestinal obstruction, intestinal pseudo-obstruction, and pancreatitis were the principal antemortem diagnoses considered.
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The dog was treated with electrolyte-correcting fluids, antibiotics, and cimetidine. The dog's physical condition continued to deteriorate, and it died on the sixth day of hospitalization.
At necropsy, the fundic gastric mucosa contained multiple 3 to 5 mm ulcers. The small intestine was thickened throughout its entire length but was thickest in the proximal duodenal region. The intestinal mucosal surface was bosselated by 1 to 3 mm raised firm nodules ( Fig. 1 ). Most nodules were white, but occasional red nodules were found. The lumen of the colon contained a small amount of red catarrhal fecal material. The colon wall and pancreas were normal. Both kidneys had roughened and pitted surfaces. Internally, the cortices contained multiple 3 to 6 mm fluid-filled cysts.
Three areas of the small intestine were examined: midduodenum, mid-jejunum, and mid-ileum. In all sections the mucosal epithelium was superficially autolytic. The interglandular lamina propria had focal areas of mature fibrous connective tissue ( Fig. 2 ). Associated mucosal glands were dysplastic and occasionally cystic. The subglandular lamina propria was unevenly thickened with mature collagenous tissue. These irregular thickenings produced papillary projections of mucosa into the gut lumen. The muscularis mucosa was unevenly thickened by hypertrophied smooth muscle cells. In some regions the muscularis mucosa was infiltrated by and occasionally replaced by mature collagenous tissue. In other regions, the muscularis mucosa was composed of multiple folds of pale eosinophilic degenerating smooth muscle cells that extended into the submucosa (Fig. 3) . The submucosa was unevenly thickened by mature collagenous tissue. In general, the sclerosis affected predominately equal portions of the interglandular and subglandular lamina propria and rarely the submucosa.
Morphometric analysis of the small intestinal submucosal ganglion cells using transverse and longitudinal sections revealed 395, 575, and 582 ganglion cells/mm2 for the midduodenum, mid-jejunum, and mid-ileum, respectively. Counts from six age-and-weight-matched normal dogs yield- ed ranges of 63-208, 132-302, and 39-253 ganglion cells/ mm2 from comparable sections of the small intestine. Conversely, the number of small intestinal myenteric ganglion cells/mm2 for the dog in this study were 11 in mid-duodenum, 32 in mid-jejunum, and 23 in mid-ileum, whereas the normal dogs had counts ranging from 12 to 29, 6 to 31, and 7 to 33 ganglion cells/mm2, respectively. Examination of en face silver-stained sections of the ganglion plexuses failed to show any abnormalities in the axons, dendrites, or neuronal cell bodies.
Morphometric analysis of the circular layer of the tunica muscularis from longitudinal sections of the mid-duodenum, mid-jejunum, and mid-ileum revealed mean thicknesses of 2,050, 1,290, and 1,840 pm, respectively. Six age-and-weightmatched normal dogs had thicknesses ranging from 6 12 to 1,242 pm for the mid-duodenum, 536 to 909 pm for the midjejunum, and 600 to 1,140 pm for the mid-ileum. From these comparisons, the inner circular layer of the tunica muscularis was determined to be hyperplastic. In addition the smooth muscle cells were hypertrophied without accompanying fibrosis or degeneration of smooth muscle cells. These hypertrophied cells exhibited variable eosinophilic staining char-acteristics. Few inflammatory cells were seen in any intestinal sections.
Histologically, the kidneys contained occasional subcapsular small pyogranulomatous nodules and cortical cysts which were lined by a flattened cuboidal epithelium. Interstitial fibrosis was not prominent. The pancreas contained multifocal areas of mild interstitial fibrosis without inflammatory cells. There were no areas of necrosis or active inflammation.
Intestinal sclerosis has been described in three dogs and closely resembles progressive systemic sclerosis of man.2,5 In dogs where it has been associated with intestinal pseudoobstruction, the tunica muscularis was atrophic and fibrotic, a mononuclear cell infiltrate was prominent, and the muscularis mucosa and ganglion plexuses were normal. In comparison, the dog in this study had fibrosis ofthe interglandular and subglandular lamina propria and the submucosa, but no fibrosis in the tunica muscularis. In addition, the tunica muscularis lacked the mononuclear cell infiltrate and atrophic muscle fibers reported in cases of intestinal sclerosis.
In chronic idiopathic intestinal pseudo-obstruction syndrome of man, which was also considered as a probable diagnosis, the ganglion cells may be reduced in number or appear normal on hematoxylin and eosin (HE).' However, en face silver-stained sections reveal patchy loss of nerve tracts, fragmentation and/or drop-out of axom6 Similiar lesions were not found in the present case. The increase in submucosal ganglion cells probably was relative due to the contraction of the sclerosing intestine, but a true increase as the result of a congenital condition cannot be eliminated. The former hypothesis is indirectly supported by the presence of folds of muscularis mucosa that extended down into the submucosa and by fibrosis of the subglandular lamina propria.
Fibrosis in the interglandular lamina propria, subglandular lamina propria, and submucosa has been seen in the late healing stages of experimentally induced intestinal ulcers in the cat and d~g .~,~ In these late healing stages, inflammatory cells may be lacking and there may be patchy absence of the muscularis mucosa. Cystic and dysplastic crypts may also occur. At the end of the healing phase, mucosa appears normal, but submucosal fibrosis may remain. In the present case, similar findings were seen throughout the small intestine. Thus, this case more closely resembles the later healing stages of a severe diffuse necrotizing enteritis than it resembles progressive systemic ~clerosis.~
The smooth muscle hypertrophy of the inner circular layer of the tunica muscularis may have been a compensating mechanism due to the pseudo-obstruction. This is likely since compensating muscular hypertrophy has been reported proximal to incomplete or slowly developing obstruction.' Muscular hypertrophy of the entire small intestine with mild submucosal fibrosis has been seen in two Dachshunds of unknown relationship (J. A. Bergeron, personal communication).
The lesions of the kidney and pancreas had no known relationship with lesions of the intestines. 
Ultrastructure of Canine Hemangiopericytoma
F.-N. XU Hemangiopericytoma is a common canine neoplasm found on the extremities of mature dog^.^.^ By light microscopy, the tumor resembles hemangiopericytoma in humans,'.* which is characterized by capillaries surrounded by spindle-shaped or rounded tumor cells derived from pericyte~.'.~,~ Controversy exists about the identity of the canine tumor and the term "canine dermatofibrosarcoma" has been suggested as more appropriate than canine hemangiopericytoma.
The ultrastructure of five canine neoplasms which were diagnosed by light microscopy as hemangiopericytomas was examined. Specimens came from neoplasms submitted in 10% buffered formalin for histopathological diagnosis. Two or three pieces were embedded in paraffin, and sections were stained with hematoxylin and eosin. For electron microscopy, 12 small blocks of formalin-fixed tissue were rinsed in pH 7.4 phosphate buffer, transferred to 2% glutaraldehyde for 1 hour, then to 1% osmium tetroxide for 1 hour, dehydrated with graded ethanol, and embedded in Spurr's resin. Thick sections were then cut from each block and examined by light microscopy. Thin sections were cut from at least five of the best blocks, two to four grids being prepared from each block. These were stained with uranyl acetate and lead citrate and examined with an electron microscope. Paraffin-embedded sections were stained by Gordon and Sweet's method for reticulin fibers and for Factor VIII-related antigen using the unlabelled antibody-enzyme method6 after preliminary digestion with t r y p~i n .~ Rabbit anti-human Factor VIII-related antigen was followed by sequential application of swine anti-rabbit immunoglobulin and rabbit anti-peroxidase/peroxidase soluble complexes. Peroxidase activity was revealed using diaminobenzidine with Hams' hematoxylin used as a nuclear counterstain. Strong species cross reaction was con-
